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(54) REMOTE CONTROL SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a remote control 
system structure that can control devices to be 
controlled by means of a remote control and infrared- 
ray signals even when an obstacle which interrupts 
infrared rays exists between the devices. 
SOLUTION: A remote control system is provided with an 
air conditioner 3 which is controlled by means of infrared 
signals, a light-radio converter 5 which inputs the 
infrared signals radiated from a remote control 1 for an 
air conditioner 3 and transmits the information on the 
infrared signals as radio signals, and a radio-light 
converter 6 which receives the radio signals transmitted 
from the converter 5, reproduces the infrared signals 
based on the information contained in the radio signals, 
and radiates the infrared signals upon the air conditioner 
3. 
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[0009] 

[EMBODIMENTS OF THE INVENTION] [First Embodiment] 

Hereinafter, a first embodiment of the present 
invention will be described with reference to FIGS. 1 to 4 . 
FIG. 1 is a system diagram schematically showing structure 
of a remote control system. FIG. 2 is a block diagram 
showing structure of an optical- to-radio converter and a 
radio- to-optical converter. FIG. 3 is a diagram 
schematically showing an example of a format of an infrared 
signal. FIG. 4 is a diagram schematically showing an 
example of a format of a radio signal used in the remote 
control system according to the present invention. 
Hereinafter, the embodiment will be described with reference 
to the drawings. The constituent elements that are 
identical to those of the example shown in FIG. 9 are 
labeled with the same reference numerals. 

[0010] 

In FIG. 1, reference numerals 1 and 2 denote infrared 
remote controllers (an air conditioner remote controller 1 
and an illumination light remote controller 2) . Each of the 
remote controllers 1, 2 has control means la, 2a such as 
buttons, and an infrared transmitter lb, 2b, and is 
configured to emit infrared signals in response to control 
inputs to the control means la, 2a. A reference numeral 3 
denotes an air conditioner (controlled apparatus) . The air 
conditioner 3 has an infrared receiver 3a for receiving the 
infrared signal, and is configured to carry out operation 



Japanese Patent Application No. 2000-184473 

according to the received infrared signal. A reference 
numeral 4 denotes an illumination light (controlled 
apparatus) . The illumination light 4 has an infrared 
receiver 4a for receiving an infrared signal, and is 
5 configured to carry out operation according to the received 

infrared signal. 
[0011] 

A reference numeral 5 denotes an optical- to-radio 
converter. The optical -to radio converter 5 has an infrared 

10 receiver 5a for receiving infrared signals outputted from 

the infrared transmitters lb, 2b of the air conditioner 
remote controller 1 and the illumination light remote 
controller 2, an optical receiver circuit 5b for amplifying 
the signal outputted from the infrared receiver 5a, and a 

15 radio transmitter circuit 5c for converting a signal 

outputted from the optical receiver circuit 5b into a radio 
signal using radio waves as a signal medium and transmitting 
the converted radio signal. 
[0012] 

20 A reference numeral 6 denotes a radio- to-optical 

converter. The radio- to-optical converter 6 has a radio 
receiver circuit 6a for receiving the radio signal 
transmitted from; the optical- to-radio converter 5, an 
optical transmitter circuit 6b for converting a signal 

25 outputted from the radio receiver circuit 6a into an 

infrared signal using an infrared ray as a signal medium, 
and an infrared transmitter 6c for radiating the infrared 
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signal according to the output from the optical transmitter 
circuit 6b, A reference numeral 7 denotes a wall between 
the optical- to- radio converter 5 and the radio- to-optical 
converter 6 . Though the infrared rays do not pass through 
the wall 7, the radio waves pass through the wall 7. 
[0013] 

Next, operation of the remote control system shown in 
FIG. 1 will be described. In the following description, a 
case of controlling the air conditioner will be described. 
Firstly, the infrared transmitter lb of the air conditioner 
remote controller 1 is positioned to face the infrared 
receiver 5a of the optical- to-radio converter 5. By 
operating the air conditioner remote controller 1, a control 
signal in accordance with the control input to the air 
conditioner remote controller 1 is converted into an 
infrared signal using an infrared ray as a signal medium, 
and the infrared signal is transmitted to the optical-to- 
radio converter 5. After the optical- to-radio converter 5 
receives the infrared signal by the optical receiver circuit 
5b, the radio transmitter circuit 5c sends information about 
the infrared signal in the form of a radio signal using 
radio waves as a signal medium. 
[0014] 

Then, after the radio receiver circuit 6a in the radio- 
to-optical converter 6 receives the radio signal transmitted 
from the optical- to-radio converter 5, the optical 
transmitter circuit 6b radiates the infrared signal to the 
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air conditioner 3 through the infrared transmitter lb. The 
infrared signal is received by the infrared receiver 3a of 
the air conditioner 3, and the air conditioner 3 carries out 
operation in accordance with the control input to the air 
5 conditioner remote controller 1. In the remote control 

system shown in FIG. 1, the optical- to- radio converter 5 and 
the radio- to-optical converter 6 are provided at positions 
where no obstacles interrupting infrared rays are present 
between the air conditioner remote controller 1 and the 
10 optical- to- radio converter 5, and between the radio-to- 

optical converter 6 and the air conditioner 3 . 
[0015] 

Next, structure of the optical- to-radio converter 5 and 
the radio- to-optical converter 6 will be described with in 

15 detail with reference to FIG. 2. Firstly, in the optical- 

to-radio converter 5, the optical receiver circuit 5b 
includes a light receiver 5d for receiving an infrared 
signal injected through the infrared receiver 5a , and a 
preliminary amplifier circuit 5e for amplifying an output 

20 signal from the light receiver 5d. Further, a reference 

numeral 5f denotes an antenna for radiating the signal 
outputted from the radio transmitter circuit 5c. A 
reference numeral 5g denotes a microcomputer. A reference 
numeral 5h denotes a main power switch, a reference numeral 

25 5i denotes a frequency setting switch for setting the 

frequency of the radio signal . 
[0016] 
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The microcomputer 5g is configured to input a reception 
signal outputted from the preamplifier circuit 5e, converts 
the format of the reception signal from the format of the 
infrared signal such as a format of Association for Electric 
Home Appliances into a format of the radio signal such as 
the standard (RCR STD-16) for Telemeter, Telecontrol and 
Data transmission radio Equipment for Specified Low- Power 
Radio Station, outputs the signal after conversion of the 
format as a transmission signal, and implement the 
transmission control of the radio transmitter circuit 5c. 
[0017] 

Next, in the radio- to-optical converter 6, a reference 
numeral 6d denotes an antenna, a reference numeral 6e 
denotes a microcomputer, a reference numerals 6g denotes a 
main power switch, and a reference numeral 6h denotes a 
register button for switching between a normal operation 
mode for controlling the controlled apparatus and a mode for 
registering data of the optical- to- radio converter 5 in the 
radio-optical converter 6. The optical transmitter circuit 
6b has a light emitter 6i for radiating an infrared ray, and 
a light emitting circuit 6j for driving the light emitter 
unit ,6i based on the input of the transmission signal from 
the microcomputer 6e. 
[0018] 

The microcomputer 6e is configured to input a reception 
signal outputted from the radio receiver circuit 6a, and 
converts the format of the reception signal from a format of 
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the radio signal such as the standard (RCR STD-16) for 
Telemeter, Telecontrol and Data transmission radio Equipment 
for Specified Low-Power Radio Station as a transmission 
signal into the format of the infrared signal such as a 
5 format of Association for Electric Home Appliances, outputs 

the signal after conversion of the format as a transmission 
signal, and implement the light emission control of the 
light emitting circuit 6 j . 
[0019] I 

10 For initial setting, the frequency setting switch 5i of 

the optical- to-radio converter 5 and the frequency setting 
switch 6f of the radio- to-optical converter 6 are operated 
for setting the frequency of the radio signal. Further, in 
the radio-to-optic converter 6, in order to set which 

15 optical- to-radio converter 5 sends radio waves for operation 

in response to the radio waves, an identification code of 
the optical- to-radio converter 5 is registered. As 
described later, the identification code is included in the 
radio signal transmitted from the optical- to-radio converter 

20 5. For registration, firstly, the register button 6h of the 

radio- to-optical • converter 6 is operated for switching to 
the registration mode, and the air conditioner remote 
controller 1 is operated to transmit the radio signal from 
the optical- to-radio converter 5. Thus, the radio-to- 

25 optical converter 6 stores, and registers the identification 

code included in the radio signal, in the memory. Finally, 
by returning the mode to the normal operation mode, the 
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registration operation is finished. 
[0020] 

Next, as an example of the format of the infrared 
signal, structure of the format of Association for Electric 
Home Appliances will be described briefly. The format of 
Association for Electric Home Appliances includes a reader 
section including a portion modulated by a carrier frequency 
F in the range of 33 to 4 0kHz, a custom code section 
constituting a first byte and a second byte, and a parity of 
a custom code constituting a third byte and a data code 0, a 
data code section comprising n bytes from a fourth byte, and 
a trailer section. 
[0021] 

The reader section comprises a signal indicating the 
beginning of the format. The custom code section comprises 
an identification code which is set to prevent erroneous 
operation due to confusion between remote controller systems 
using infrared rays. The data code section comprises data 
for transmission. The trailer section comprises a signal 
indicating the end of the format. 
[0022] 

The infrared signal in the format shown in FIG. 3 is 
modulated by the PPM (Pulse Position Modulation) system. 
The logical value "0" is represented by. a segment having the 
length of T (unit time) including modulation waves, and the 
segment is followed by a segment having the length 3T 
without any modulation waves . The reader section is made up 
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of a segment having the length of 8T including modulation 
waves, and the segment is followed by a segment having the 
length of 4T without any modulation waves. The trailer 
section is made up of a segment having the length T 
5 including modulation waves, and the segment is followed by a 

segment having the length 8S or more without any modulation 
waves . 
[0023] 

Next, as an example of the format of the radio signal 
10 (radio communication format) , structure of the format of the 

standard (RCR STD-16) for Telemeter, Telecontrol and Data 
transmission radio Equipment for Specified Low- Power Radio 
Station will be described briefly with reference to FIG. 4. 
The format of the standard (RCR STD-16) is made up of a bit 

15 synchronization signal having the lOObit length, a frame 

i 

synchronization signal having the 31bit length, an RCR data 
section made up of a 63bit identification code, and a 
portion after the RCR data for storing message data referred 
to as the frame . 

20 [0024] 

Further, the RCR data is coded by NRZ coding, and the 
frame is coded by Manchester coding. In the NRZ coding, the 
logic value u 0" is represented by a signal of a time slot 
having the length of t (unit time) without any level change 

25 from the Low level, and the logic value u l" is represented 

by a signal of a [time slot having the length t (unit time) 
without any level change from the High level. Further, in 
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the Manchester coding, the logic value "0" is represented by 
a Low level segment having the length t (unit time) and the 
segment is followed by a High level segment having the 
length t (unit time) , and the logic value "1" is represented 
by a High level segment having the length t (unit time) and 
the segment is followed by a Low level segment having the 
length t (unit time) . 
[0025] 

Next, operation of the optical- to-radio converter 5 and 
the radio- to-optical converter 6 will be described in detail 
with reference to FIG. 2. Firstly, an infrared signal 
radiated from the air conditioner remote controller 1 is 
received by the light receiver 5d of the optical- to-radio 
converter 5, and inputted as a reception signal to the 
microcomputer 5g through the preamplifier circuit 5e . Then, 
the microcomputer 5g reads information about the infrared 
signal (carrier frequency F, unit time T, data code stored 
in n bytes from the fourth byte) , from the reception signal 
in the format of Association for Electric Home Appliances 
shown in FIG, 3, stores these items of information in the 
frame in the radio communication format shown in FIG. 4, and 
outputs the information to the radio transmitter circuit 5c 
after adding an identification code or the like. Then, the 
radio transmitter circuit 5c transmits a radio signal from 
the antenna 5f. % 
[0026] 

Thereafter, the radio receiver circuit 6a provided in 
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the optical- to-radio converter 6 receives the radio signal 
transmitted f rom ' the optical- to-radio converter 5 through 
the antenna 6d, and outputs the radio signal as a reception 
signal to the microcomputer 6e. The microcomputer 6e reads 
5 the reception signal in the format of the radio 

communication format (RCR STD-16) , and confirms whether the 

i 

identification signal is registered or not. If the 
identification code is registered, the microcomputer 6e is 
configured to carry out the subsequent processes. If the 
10 identification code is not registered, the microcomputer 6e 

is configured to i stop the process. In the configuration, it 

t 

is possible to prevent erroneous operation by the radio 
signal of the other systems. 
[0027] 

15 If the identification code is registered, the 

microcomputer 6e reads the carrier frequency F of the 
infrared ray, the unit time T, and the data code from the 
radio communication format, and generates an infrared signal 
in the format of Association for Electric Home Appliances 

20 shown in FIG. 3 based on these items of information, and 

outputs the infrared signal as a transmission signal to the 
light emitting circuit 6 j . The light emitting circuit 6 j 
drives the light emitter 6i based on the transmission signal 
to radiate an infrared signal. The infrared signal is 

25 received by the air conditioner 3 as the controlled 

apparatus, and the air conditioner 3 carries out operation 
in accordance with the data code . 
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mmtx, mmcomimiw *-mz&m-& zthx- 

tE£ WJJ'J-r 6«&R**«rv *fc*> . y 1 3 y<o I D t 

jia^iteafflHwcaiw* «fc a fctnaflRjettwra & . 

[0029] [fB2com&]B] act. 05~H6(C» 

u a 1 L*rig i commmmt mmmmzn vm 

m&m&£mWJ : £3yi l zS£M£fzi>cr>X'$>&. 05 
Ji y h n y h n-jUisXT&coffltn&ffif&Z^-ti'X 
t-ael 06{4y^-ha>-bQ— ^^xxAtc:ift»t*> 

[0030] a5T\ atasy^nysji. xrnvfflij 
^3^1 o**MSM8#fc¥S LT » tmffiMB*} b m 

tmmm*t:tk»ti * ? ^zm^titzim^^: y 
=e 3 o , urrhhimms&ms a 

t s #waig»8 b t . mmxgame izumm^zm 

4. 

[0031] kc, H6(cas^^*H8y*3i'8o» 

IHtlfceovvtRHjff 4. H6T, 3fcgfilII»8b*i % 

yy®&8f b*ffitx^%>. 8g«iryr>-riH]S§8 
u *--?h<j?x\9im8di,zm-&mmzmtx. ta 



WJ«P^*f«PLT««jiifilll»8 c tcffl^iv-f 

[0032] 4Ejft3£«|gK8 ctiv-f 3>8 g*>'fcB^f 
SiMfUf-^AflU *elHS-f-i:LTr>f"^8h3&»fe 
iHft^S. ifc, 8 itt**WB*4 -yf\ 8j<iTy 

Htf^yT&S. .Sfcfc, <*— vhy?*|lH»8<Ui. 

w^e- ¥ X'li^mm^zmt t> mm* * * y o t* n 

^zm&ni-?frzm%.-tz>fziif>i l zm^hti& . 
[00331 ^16^ Ltzmm y * a ^ousisr 

0Sg8dc7)^-<7)9*>. *JMW8#4:»l5S«fci^~ 

*aww-s. iktcio. inmy^ayskL ^mk^i 

|ta»TSa«-4. v-f 3^8gJ458*»8e*»^aj*$ 
ftfc5Ef3i3#*7 , yr>'7 , llI»8f SrtfrLTA^lL. * 

{c**i.i5.<oflr«fe«irt-r*. «f^s$i^y8k^si 

[0034] JaLhtcRB^Lfe J: o (cRjeLTtJlttf , il 

(j^MRm-^^^yrfflisaRF, #(ai»f 

ST. ^r-^n-H) **^ty36»^>R^iUS<x % v^f 3 
y8glz£^X*mM1E7 h (RCR STD 

-i6) w*a»te-9t:3Eflis*ifca, leRy * 3ys*> 

[003 5] meiz^LtzV^-h^yhv-fl-isXr- 
ATtt, Hlfc^L«:5aa9Bflik|BJ«fc:, fttaWCl 
ocoy^a^taWPLT. * «oSPM<o/SHco*^cogpJl 

iHfl LT . |BMolCTJ«SKt ^-*CtlfM- 1 i *<T' 
4>t. *SiHy^rj^8{iSI^J^c^fiS;$ix. * 

J:V>ct)T\ ®%lzfthmzfi%tft>i»tt$:'i7 0ZbtfX'Z 
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t o o 3 6 ] $ hiz. mmimmx&^9»LXH< 

[0037] [S*30XttfBJB] <Kfc. 07^«^V>T 
*«S^^3^^J60^^oUTiiBfl-ri.. fit. El 

5 tis 2 c^mmmt mmmmz-o^xnwrn^ 

* # UB«Wr«fl Sr««»^4 i t k "T* . H 7 fcjjttSS 
*a8S0*»fc«IW 4 J: 3 L fc t> * . H 7 

isX7-j*m. lasii'jt— MJvho— h,~sat-mz& 

u«y?iaT'#>4. 

[0 0 38]H7T\ «HRU ; E3>'9{ii!9Ril£«|iI»9 
at, 1f&^-£{f;i*:*-vhy?X|Il8&9b (fi 

m&i oiz&mzti&£?£ffitfz2tix^z>. m 
ti%£a&i o«, iaftiitaygj^fciee-^srfKSf 

4ftfeOl(gtRSmiIM& 10ak, aWMRfi#*»at ifc 
fcfc*Jt-f 4fc*><Z)3l3a»SllIK 10f>fc. #fl*A*tP 
aV'#^ScStP-C'S)-i.#^i*S<ig|5 1 0 c fc £{f x 
T^4. 

[00 393 J*fc:. H8t=*-^V^r*H6'J*3>9a^ 
&K3£&ift» 1 0 oBiWflli«fc:-3V^r» . *S>$ 'J 
^ay9te. v^nygct, HM|H3lllK9ah. * 
-Vh'J^^HlS&9bi:, 7yft9d};, aWfc^iBU 
^yf9et, ffl«aR»5ex>f y^-9 f k^ffitX^ 
4. 

[0040]7-f3y9cll Jf-Vh H?.X[D]8&9b 
9b*>£>tfi:fj£ix4A:Jj7-*-? 

«7i/-A) ^iWLi^ijMfiiiis&9a&r>'r>-x^9 
d **|- LT#si&3fc^8S2§ 1 o fcism^-* i 3 ix 
TV>4. 

[0041] — £lft£££ftftl 0*4. 7*7-1- 1 0 
d i: , im&tteWlt 10aL V-f 1 0 e fc . 3fr* 

Sfinift lObt, aMW»*4 10ft. JiJ&jgc 
W&X4 7f lOgt, SMIjK^>1 0 hfc*«i.TV> 
4. £>gSfg|alHtl Obli. V-fr?yiOe*i 

a*^4aMI«^*A* 1 0 j £ig»rf 45BE 

m»i o i fc. gftm 0kawrf4fi-^£*i«@LT 

Sflff-^i: Ltv>f 3 VI 0 elZlilt)-f2>-7V7>y°& 
lOmtimtX^h. 



[0042] ttz. nms&miRiott* x.r^ymv 

k (we-k> k, ^^ixArnms^m-in 

mzm^xn£%tttzmmmn*iim-t&m. i ft;mft 

[ 0 0 4 3 ] % WMIkfct LX . &SiHft^BSfff 1 0 
ay9^. 3^9 0)1 DT&4a«S*R#i:. 

«tes*ufc*-*>«« <*-#^) #i*«£ft4„ neK 

ft^JMSl OOV-f 3>1 Oeli, rvftlOdatf 
fttt&13ls]f& 1 OaSr^-UT. *ft&tf>flHB£7Jrr 

4. 

[0044] xrnyfflyt^vi^Lt* 

*MSe#**88aSSft» l 0 C*IH-4 . ZtUzX 0 . 
3^H33Kttl Ocw( ay l 0 et4, Sftgffl 0k& 
VTUT^rasi 0m£*M/t5««^-*A:flU 

[0045] iWWftff^— i^'J^nyg^) 

8*fiP9fc*-«#3WlS*l3lSaft»l 0t=i»e$*l.4<0 
T. IffiK^S^IS 1 0 «OV-f ayiOeli, ^fiff-^* 1 

*<OMB"mF#i:IRBi^Jt"riEttS*i.T^&df 
. Sfifi^-*^# totU&BM 

t» comrn t wmtif itixsmztixm mmm^iz 

Wffi{C^V^T*^ft#&S^t. 5l3fcls]B&l 0 i 3fe 
VJfetail 0 j fctf LTx73>'3fc#*MMa#«:fi55a 

[0046] 07 L/i U t- 3 y h O-^L-yXf 

^T'{±. a i izTnLtimmmmt mmt,z. * &«a-c 1 

ISLT, HIKoWMWillfft-ataWW-iik^S 

WJ^xoXdiz^J^ay^tf^dzL^KXX 

[0047]4fc. «R«**l«e^*StlS LTfc < Z 
ktfX£Z><7>X\ $mV*:-3>lr>X\ liixr^V 

t v ^ j: 3 izmmmmcommmmnmttzft ozttf 
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mMLwrnmrnnmrt* mizn ozt &-cz & . 

[0048] 4ft. HSt^L/i'Jt-hnybD-^ 

^ 3- H Sr«» 'J ^ ^ >- 8 *)>£>i*fl LT V ^ftcOK** L , 

■»05***8l«S*fc LTiSt&'J^vi 0*^3li<t-r«» 
COT. 05£^Lft!J^-h3yhn-/l^;^AK:Jt 
^T*i^-C'Mirr &tiN8*tf^3rV ^T'iifi^^ffl 

#SriEL< «aST# frir *W Sr^h^ < X' # fi&HM&P 
[0049] 

t%h. 4ft. $>l>SPMT'#^'J^3>'^»#LT. 

x\ mk^ms<n&oizm^<ommttmw&&m 

& J: ? &*0Mf£5g«;FST'& S . 

[ o o 5 o ] 4 ft. m^m2%m<^%mzxti\i. 
=iyt mmmmmizfrtm & m & mm®} *» & § 

iur. »«»^aoa^^*^rtgi:^s. 4ft, 

WLv&mizmmz is w- & *ix v * & ££K%3Bft5§£iEiMg 

zbiz, mmu^yinm^imizm^ 
%^<x£wx\ ^mzw^MTSZtf^nftzirfoz 

ttfX'Z &<r>X\ iiK'Jtnyi^r, aanjifc.xTny 

•t & <£ a tsMMW-fttr, i s^*- js^t-. ssscoMf o 

3 £ft*>wyi£ i tin , y ^ n y t mawmuzm- 

m^T&hnmwhh^kX'h . mwj^=>yt^mu 
^mmz$mm^-tfmmttii* . mij^Boigfiia 



Tv^&*«iiaaft»fc:*eiii«#«riBifiB»auT. 

?(cy*3y<9|fn#£SUcL&^<T«£^tf>-t\ 5§=^C 

4. 

[ 0 0 5 2 ] 4ft. 1MRc^HaS#*»»l/e*i< £ 
•S.cOT'. iHS'J^yi-^-C. SH^txra^ 
v * 3 J: 3 (=«W^ownwSXOfl^»4T o Zbifi 
X'%&. loo^-fcfcROSfcMRfc^aWJE 

& £ ? cittixii i E«D*-awrt\ «&attiH 
wmm<mttzmizft ?zttfx-*&. 4ft. m$is 2 
tmm^-v^yvu-)v>-x7-M.tiK *xvt®%l 
is: f av#(ai*BiTa v-r - * 3 - f **a& »j * n va» 
<?>iMfi t t v ^ot=« t . ffi*^ 3 1 m<r> v h 3 y 

*S'J ; E3y*^jMfrr-5c7)T'. W*^2lB®iO'J^-F 

^«arv wx-mmmmm < . ffi^^is u * 3 y^m-r 

[0ffl£7)fS#^iKaj] 

[01 ] ^IB^^'J^-Fsy hn-;l.y^fi«I 
[H2] *fl^^'>» ; &-h3y hn-^xx-r^^gg 

1 (^mmm^z^hixizmm^mmfmm^m, 
[H3 ] m9mm^co7*-~?<v hco-m^-tm^m 

X'hh. 

[04] ^sjcOU^e— bnyhD-^yXfAT'fH 

[05] ^m^coU't-hayho-^xr-M.com 
2cr>mtmmi:^-t^Xr-M,mX'h&. 
[06] 2|s:|lS^coijcE:-h3y hn-^^^-f Acolg 

[07] &mft a JlCD , J : £-b3yba—;Ui'Z.7-J*cr>m 

3cr>mm&m^-t>-^ : rM,mx'hi . 

[08] *FI^OD ; E:-F3>'hn— ;|/y^fA^ 

3 (^HgsnuzHtt ^ixftastg yRtsmmxszm 

[09] fiejfetfO'Jt— hayhD-zl'yXf A<?)- jJiJS' 
[*Hi-of&HH] 

3 xrny (mmmm.) 
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